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6^ubstitiited Imldazopyiazbies 

Technical fielc| 

The invention letates to novel compounds, which are used In the pharmaceutical industry as active 
compounds for the production of medicaments. 

Prior art 

In European patent appfications 204285 (which corresponds to US patents 4,725,601 and 4,782,065), 
certain imidazoheterocycUc compounds are disclosed, which are said to be useful in the treatment of 
ulcers, tn European patent application 299470 (which corresponds to US patent 5,112,834). certain 
Imidazopyridlnes and --pyrazlnes are disclosed, which are said to have an excellent protective effect 
on the stomach and intestine of warm-blooded animals. Internationa) patent application WO 99/28322 
(which oonBsponds to US patent 6.518,270) describes heterocyclic compounds, among oOiers 
Imidazopyrazines witti a certain substitution pattern, which are said to inhibit gastric acid secretion. In 
J. Med. Chem. 1987, 30, 2031 - 2046. J. Kaminsid et al. describe the gastric antisecretory, 
cytoprotective and metabolic properties of certain substituted imidazo[1,2-a]pyrazlnes, which are 
unsubstituted in tiie 6i}osition. In The Practice of Medicinal Chemistr/. pages 203 - 237, C. Wennuth 
gives a review on 'Molecular Variations based on isosteric Replacements'. In the abstract of Japanese 
Patent publication No. 07242666, a variety of heterocydio compounds is disclosed, amongst which 
imidazo[1.2-a]pyridlnes are exemplariiy named, which are said to be useful tor preventing and treating 
allergy. Inflammation, autoimmune diseases, shock, ache, etc., as bradyldnine^tagonizing agents. In 
International patent application WO 02/060492 certain (condensed) pyridbie and pyrazine derivatives 
are disctosed, which are said to be useful as kinase Inhibitors. 

Summary of the Invention 

The Invention relates to compounds of the formula 1 



R2 




In which 

R1 is hydrogen. 1-4C-allcyl. 3-7C-cycloaIl<yl. 3-7C-cycloalkyI-1-4C-all<yl, 1-4C-alicoxy, 1-4C-allcoxy- 
1-4C-allcyl. 1-4C-aikoxycarbonyl, 2-4C-alkenyt. 2-4G-aIkynyt, fIuoro-1-4C-alkyl or hydrQxy-1-4C- 
alkyl, 
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R2 is hydrogen, 1^C-aIkyI. ary». 3-7C-cycloaIlcyl. 3-7CH3ycloalkyM-40aIkyl. l^tOalkoxycarbonyl, 

liydro3^-1-4&aU^, fluoro-1-4C-alkyl. halogen, 2*4C-aIkenyl. 2-4C-alkynyl. amino, mono- ordl- 

1-4C-alkylam!no-1-4C-alkyl orcyanomethyt, 
R3 is halogen, f!uoro-1-4C-alkyl, 2-40alkenyl, 2-4C-aIkynyl, cariboxyl, cyano. 1-4C-alkoxycarbony!, 

hydroxy-1-4C-aIkyl, 1-40aIkoxy-1-4C-aIky1, 1«4C-a!koxy-1-4C-alkoxy-1-4C-alky». fluoro-1-4C- 

aIkoxy-1-4C-aIkyl or the group -CO-NR31R32, 

where 

R31 \s hydrogen, hydroxyl, 1-7C-alkyl. hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and 
■ R32 Is hydrogen. 1-70alky1, hydroxy-.1-4C-alky1 or 1-4C-a!koxy-1-4C-alkyl, 
or where 

R31 and R32 together, Inctuding the nHrogen atom to which both are bonded, are a pyrrolidino, 
piperidino, piperazino, N-1-4C-aI((ytp!perazlno or morphollno group. 
X Is O (oxygen) or NH and 

Ar is a mono- or l>!cyclic aromatic residue, substituted by R4. R5, R6 and R7, which Is selected 
from the group consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl. 1,2.3^azolyl, 
indotyl, benzimidazolyl, fiiryl, benzofuryl, thienyl, benzothlenyl, thiazolyl, Isoxazolyt, pyridinyl, 
pyrlmkHinyl, chinolinyl and Isochinoiinyl. 
wherein 

R4 Is hydrogen. 1-4C-aikyl, hydroxy-1-4C-alkyl, 1-40alkoxy, 2-4C-alkeny!oxy, 1-4C-a!kylcarbo- 
nyl, carboxy. 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl. 
halogen, hydroxy, aryl, aryl-1-4C-alkyi. aryl-oxy, aTyl-1-4C-alkoxy, trifluoromefhyl, nitro, 
amino, mono- or dl-1-4C-aikylamlno, 1-4C-alkytcafbonyIamlno, 1-4C-alkoxycart}onylamIno, 
1-4C-alkoxy-1-4C^koxycarbonylamino or sulfonyl, 
in whtoh 

aryl Is phenyl or substituted phenyl wiUi one, two or tfiree identicai or different substituenis 
from the group of 1-4C-aIkyl, 1-4C-aikoxy, carboxy, 1'4C-alkoxycaibonyl, halogen, 
trifluoromethyl, nitro, trifhjoromethoxy, hydroxy and cyano. 
R5 Is hydrogen. 1-4(>alkyl, 1-4C-alkDxy, 1-4C>alkoxycarbonyl, halogen, trifluoromethyl or 
hydroxy, 

R6 is hydrogen, 1-4C-alkyl. i-4C-atkoxy, hydroxy or halogen and 
R7 is hydrogen, 1-4C-alkyl or hatogen, 
and the salts of these compounds. 

1-40Alkyl represents straight-chain or branched alkyl groups having 1 to 4 carbon atoms. Examples 
which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ettiyl and tiie 
mettiyl group. 

3-7C-CycloaIkyl represents cyclopropyl, cyclobutyl, cydopentyl, cyclohexyl and cydoheptyl, of whteh 
cydopropyl. cyclobutyl and cydopentyl are preferred. 
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3-7C-Cycloalkyl-1-4C-alkyl represents one of the aforementioned 1-4C-aIkyl groups, which Is 
substituted by one of the aforementioned 3-7C-cycloalkyl groups. Examples which may be 
mentioned are the cydopropylmethyl, the cydohexybnethyl and the cydohexyiethyl group. 

1-4C-All(0xy represents a group, which in addition to the oxygen atom contains one of the 
aforementi6ned 1-4C-ailcyl groups. Examples which may be mentioned are the butoxy, isobutoxy, 
seo4)utoxy. tert-buto;^, propoxy, isopropoxy and prefisrably the ethoxy and methoxy group. 

1-4CnAII(ox^1-4C-all<yt represents one of the aforementtoned 1-4C-ailcyl groups, which is substituted 
by one of the aforementioned 1-40alkoxy groups. Examples which may be mentioned are the 
methoxymethyl, the methoxyethyl group and the butos^ethyl group. 

1- 4C-Alkoxycarbonyl (1-4C-alkoxy-C(0)-) represents a carbonyl group, to which one of the 
aforementioned 1-4C-alkoxy groups is bonded. Examples which may be mentioned are the 
methoxycarbonyl (CHaO-C^O)-) and the ethoxycarbonyl group (CHaCHaO-CtO)-) . 

2- 4C-Atkenyl represents straight-chain or branched alkenyl groups having 2 to 4 carbon atoms. 
Examples which may be menfioned are the 2-butenyl, 3-butenyl. 1-propenyl and the 2-propenyl grotip 
(dityl group). 

2- 40-AIkynyl represents straight-chain or branched aikynyl groups having 2 to 4 carbon atoms. 
Examples which may be mentioned are the 24nitynyl. 3-bu^yl. and preferably the 2-propynyl, group 
(propargyl group). 

Fluoro-1-4C-alkyl represents one of the aforementioned 1-4C-alkyI groups, which is substituted t>y one 
or more fluorine atoms. An example which may be mentioned is the tiffluoromethyl group. 

IHydroxy-1-4C-atkyl represents one of the aforementioned 1-4C-alkyi groups, which Is substituted by a 
hydroxy group. Examples which may be mentioned are the hydroxymethyl, the 2-hydroxyethyl and the 

3- hydroxypropyl group. 

hialogen within the meaning of the invention is bromo, chloro and fluoro. 

Mono- or dl-1-40alkylamlno represents an amino group, which is substituted by one or by two - 
identical or different - groups from the aforementioned 1-40^kyl groups. Examples which may be 
mentioned are the dimethylamino, the dlethylamlno and the diisopropylamino group. 

Mono- or di-1-4C-aikyIamtno-1-4C-alIcyl represents a 1-4C-alkyl group, which is substituted by a mono- 
or di-1-4C-alkylamino group. Examples which may be mentioned are the dimethylaminomethyl, the 
diethylamlnomethyl, the methylamlnomethyl and the diisopropylamlnomethyl group. 
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i^C-Alkoxy-1-4C-alkoxy represents one of the aforementioned 1-40alkoxy groups, which is 
substituted by a further 1-4C-alkoxy group. Exaniples which may be mentioned are the groups 
2.(methoxy)elhoxy (CHrO-OHrCHrO-) and 2-(elhoxy)ethoxy (CHrCHrO-CHrCHz-O-). 

1-4C-Alkoxy-1-4C-a1l<oxy-1-4C-aIlcyf represents one of the aforementioned 1-4C-aIkoxy-1-40aikyl 
groups, which is substituted by one of the aforementioned 1-4C>dlkaxy groups. An example whtoh may 
be mentkmed Is the group 2-(metho)v)ethO)(ymethyI (CHrO-CHrCHTO-CHz-). 

Fkioro-1-4C-a1koxy represents one of the aforementioned 1-4C-aikoxy groups, which !s completely or 
mainly substituted by fluorine, "mainly" meaning In this connection that more than half of the hydrogen 
atoms are replaced by fluorine atoms. Examples of completely or mainly fluoro-sutisfituted 1-4C- 
alkoxy groups which may be mentioned are the 1,1,1.3,3,3-hexafluoro-2-propoxy, the 2- 
trifluoromethyl-2-propoxy, the 1,1.1-trifluoro-2-propoxy, the perfiuoro-tert-butoxy, the 2,2,3,3,4,4,4- 
heptafluoro-1-butoxy, the4,4,4-trifluoro-1-butoxy, the 2,2,3,3,3-pentafluoropropoxy, the 
peifluoroethoxy. the 1.2,2-trKluoroethoxy, In particular the 1 ,1,2,24etrafluoroethQ}Q^, the 2.2,2-trifluoro- 
ethoxy. the trifluoromethoxy and prsfarably the difluoromethoxy group 

Fluoro-1-4C^koxy-1-40alkyl represents one of the aforementioned 1-4C-alkyl groups, wNch is , 
substituted by a fluoro-1-4C-alkoxy group. Examples of fiuoro-1-4C-alkoxy-1-4C-alkyl groups are the 
1,1,2^-tetrafluoroethoxymethyt, the 2,2,2-trifluot oethoxymethyl. the trifluoromethoxyethyl and the 
difluoromethoxyethyl group. 

1- 7C-AIkyl represents straight-chain or branched alkyi groups having 1 to 7 carbon atoms. Examples 
which nr\ay be mentioned are the heptyl. isoheptyl (5-methyIhexyI). hexyl, isohexyl (4-methylpentyl), 
neohexyi (3.3-dimelhylbutyl), pentyl. Isopentyl (3-methyIbutyl). neopentyl (2.2-dImethyIpropyl). butyl, 
isobutyl, seo>butyl, teit-butyl, propyl, isopiopyl, ethyl and the methyl group. 

Groups Ar which may be mentioned are, for example, the following substituents: 4-aoetoxyphenyl. 
4-acetamldophBnyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 3-benzyloxyphenyl, 
4-benzyloxyphenyl, 3-benzyfoxy^methoxyphenyt, 4-benzyloxy-3-methoxyphenyl, 

3.5- bis(trifluoromethyl)phenyl. 4-butoxyphenyi, 2-chlorophenyl, 3-ch!orophenyi, 4-chlorophenyl. 

2- chloro-6-fiuoraphenyl, 3-chloro-4«uorophenyl, 2-chloro-5-nitrophenyl. 4-chtono-3-nitrophenyl, 

3- (4-chk)rophenoxy)phenyl, 2,4-dichlorophenyl, 3,4-difluorophenyl, 2.4-dihydroxyphenyl, 

2.6- dimethoxyphenyl, 3.4-dimethoxy-5-hydroxyphenyl. 2.5-dlmethylphenyl, 3-ethoxy-4-hydroxy- 
phenyl, 2-auorophenyl, 4-fluorophenyl. 44iydroxyphenyl, 2-hydroxy-6-nitrophenyl, 3-methoxy-2- 
nitrophenyl, 3-nitrophenyI, 2,3,5-blchlorophenyl. 2,4,6-trihydroxyphenyl, 2,3,4^methQxyphenyl, 
2-hydroxy-1-naphlhyl, 2-methoxy-1-naphthyl, 4-methoxy-1-naphthyl, 1-methyl-2-pyrrolyl, 2-pyrrolyl, 3- 
methyl'-2-pyrrolyl, 3,4-dimethyl-2-pyrrolyl, 4-(2-methoxycarbonylBthyl)-3-methyl-2-pynolyl, 
&«thoxycarbonyl-2,4-dlmethyl-3-pyrrolyl, 3,4-dlbromo-5-methyl-2-pyrrolyl, 2,5-dimelhyl-1-phenyl-3- 
pyrrolyl, 5-carboxy-3-ethyl-4-methyl-2-pyrrolyl. 3,5-d!methyl-2-pynx)lyl. 2,5-dlmethyl-1-(4-trifluoro 
methylphenyl)-3-pyrrolyt, 1-(2,6-dlchlon>44rifluoromethyIphenyl)-2-pyrrolyI, 1-(2^iltrobenzyl).2- 
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pyrrotyl, H2-fluorophenyt)-2-pynrolyl, 1-(4-trif!uoromethoxyphenyI)-2-pyrrolyl, 1-(2-nitrob8nzyl)-2- 
pyrrolyt, 1-(4-ethoxycarbonyl>-2.5-dimefhyl-3>pyrrotyl. 5-chloio-1,3-dirnethyl-4-pyrazDlyl, 6-chIoro- 

1- methyl-3-tifluoromethyl-4-pyrazolyt. 1-(4-dilorDbenzyl>5-pyFazotyl, 1,3-dtmethyl-^4-€htor- 
phenoxyH-pyrazolyl, lMTiethyI-3-trifluomethyl-5-(3-trifluoromethytphenoxy)-4-p 4-methoxy- 
cart)onyl-H2,6-cUch!orophenyt)-5-pyiazoIyl, 6-alIyloxy.1-methyl-3-trifluoromethyl-4-pyrazolyI, 5- 
chloro-1i)henyl-^tiifIuoromethyl-4-pyrazolyl, 3.5-c!lmelhyl-1-phenyl-4-lmidazolyl, 4-bromo-1-methyl- 

5- lmidazo!yl. 2-butylimldazoly1, 1-phenyl-1,2,a-trfazol-4.yl. 3-indoIyI, 4-lndoIyI. 7-rndolyl. 5-methoxy-3- 
Indolyl. 5-benzytoxy^fndoIyl, 1-ben^-3-lndolyf, 2-(4-chlorophenyi)-3-indolyl, 7-benzylQxy-3-indolyl, 

6- b8nzyloxy-3-lndotyl, 2-methyl-5-nI1n)-3-lndolyl. 4,5,6,7-tetrafluoro-3-lndoIyl, 1-(3,5-dHluorobenzyl)- 
3-indolyl. 1-methyl-2-<4-lrffluorophenoxy)-3-lndolyl, 1-methyl-2-b8nzlm!dazoIyl, 6-nitro-2-fijryl, 5- 
hydfO)cymethy!-2-furyl, 2-furyl, 3-furyl, 5-<2-nltrc^4-tiifIuoromDthylphenyl)-2-furyI, 4-ethoxycarbonyl-5- 
methyt-2-furyl, 5-(2-trffluoromethoxyphenyl)-2-furyl, 5-(4-methoxy-2-nHropheiiy1)-2-*iryl, 4-bromo-2- 
fliryl, 5-dimethyiamino-2-furyl, 5-bromo-2-furyl. 5-SLilfo-2-furyl, 2-benzofijryl, 2-tWenyl, 3-thIenyl, 3- 
fnethyt*2-thienyl, 4-bn>mo-2-thlenyl, 5-bronrio-2-thlenyl, &-nitro-2-thIenyl, 5-methyl-2-thienyl, 5-(4- 
methoxyphenyl)-24hlenyl, 4-methyl-2-th!enyl. 3-phGnoxy-2-th!enyI, 5-carboxy-2-threnyl, 2,5-dichloro- • 
3-thienyi, 3-ftieihoxy-2-thlenyl, 2-benzothienyl. 3-methyl-2-benzoth!enyl, 2-bromo-5-chloro-3- 
benzothienyl, 2-thiazolyl, 2-amino-4-chloro-5-thiazolyt, 2.4-dichloro*5-thIazotyl, 2-diethylainino-5- 
thiazolyl, 3-methyl-4-nltro-5-lsoxazolyl, 2-pyridyl, 3-pyridyl. 4-pyridyl, 6-methyU2-pyrtdyl. 3-hydroxy-5- 
hydroxyniethyl-2-methyl-4-pyridyl. 2.6-dichloro-4'pyridyl, 3-ch!oro-6-trifluoromGthyl-2-pyridyI, 4,6- 
dimethyl-2-pyridyl. 4-<4^lorophenyl)-3-pyridyl, 2-ch!oro-5-methoxycarbonyl-6-methyl-4-phenyI-3- 
pyridyl. 2-chIoro-3-pyridyl. 6-(3-tiifIuoromethylphenoxy)-3-pyridyl, 2-(4-chlorophenoxy)-3-pyridyl, 2,4- 
dimethoxy-S-pyrimidinyl, 2-quinormyl, S^uinolinyl, 4-quInolInyK 2-chloro-3-quinollnyl, 2-chloro-6- 
nrtethoxy^a-quinolinyl, 8-hydroxy-2-quinolInyl and 4-isoqijinolinyl. 

2- 4C-Alkenyloxy represents groups, which in addition to the o^gen atom contain one of the 
abovementloned 2-4C-aIt(enyl groups. Examples, which may be mentioned, are the 2>butenybxy, 3- 
butenyloxy, 1-i3ropenytoxy and the 2-propenyloxy group (altyloxy group). 

1-4C-Allcylcarbonyl represents a group, which in addition to the carbonyl group contains one of the 
aforementioned 1-4C-a]kyl groups. An example which may be mentioned is the acetyl group. 

Cart)oxy-1-4C-^]kyl represents 1-40aD(yl groups which are substituted by a carbos^ group. 
Examples, which may be menUoned, are the carboxymethyl and the 2-carboxyefhyl group. 

1-4C-AIkoxycartK)nyl-1-4C-alky1 represents 1-4C-aIkyl groups, which are substituted by one of the 
abovementloned 1-4C-allcoxycart}on^ groups. Examples, which may be mentioned, are the 
Methoxycart>onylmethyl and the ethoxycartionylmethyl group. 

Ary]-1-40alkyl represents one of the aforementioned 1*4C-aIkyl groups, which Is substituted by one of 
the abovementloned aiyl groups. An exemplary preferred ary^1-4C-alkyl group Is the t>enzyl group. 
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Aiyl-1-4C-alkoxy represents one of the aforementioned 1-40aikoxy groups, which Is substituted by 
one of the abovementioned aiyl groups. An exemplary preferred aryt-1-4C-aIk03^ group Is the 
benzyloxy group. 

1-40Alkylcarbony1ani!no represents an amino group to which a 1-4C-alkytcarbonyl group !s bonded. 
Examples which may be menUoned are ttte propionylamino (CsHrCCOjNH-) and the aoe^amlno group 
(acetamklo group) (CH3C(0)NH-) . 

1-40AB<oxycarbonylamino represents an amino group, which Is substituted by one of the 
afbrementioned 1-4C-allGaxycarbonyl groups. Examples, which may be mentksned, are the 
ethoxycarbonylamino and the methoxycarbonytamino group. 

1-40AlkoKy-1-4C-a!koxycarfoonyi represents a carbony) group, to which one of the aforementioned 1- 
4C-aIkoxy-1-4C>alkoxy groups Is bonded. Examples which may be mentioned are the 2-(methoxy)elh- 
oxycarbonyl (CHa-O-CHaCHz-O-OO-) and the 2-(ethoxy)ethoxycarbonyl group (CH3CHzO-CH2CHyO- 
CO-). 

1- 4C-Alkoxy-1-4C-alkoxycarbonylamino represents an amino group, which is substituted by one of the 
aforementioned 1-4C-alkoxy-1-4C-alkoxycarbonyl groups. Examples which may l>e menttoned are the 

2- (methaxy)ethoxycarbonylamlno and the 2-(ethoxy)ethoxycarbonyIamino group. 

Po8stt)le ssdts of compounds of the formula 1 - depending on substitution - are especially all add 
addition salts. Particular mention may be made of the pharmacologically tolerable salts of the 
inorganic and organic acids customarily used In phannacy. Those suitable are waternsoluble and - 
watBT-frisoluble acid addition salts with acids such as. for example, hydrochloric acid, hydrobromic 
add, phosphoric acid, nitric add, sulfuric add, acetto add, dtric acid, D-gluconIc acid, benzoic add, 2- 
(4-hydrQxybenzoyl)benzDlc add, butyric acid, suKbsallcylic acid, malek: add, iauric add, malic add, 
ftjunartc add, sucdnic add, oxalic acid, tartaric add, embonic add, stearic acid, toluenesulfonic add, 
methanesulfonU^ acid or 3-hydroxy-2-naphthoic acid, where the adds are used in salt preparation - 
depending on whether a mono- or polybasic add Is concerned and on which saH is desired - in an 
equimotar quantitativa ratio or one diffeilng there from. 

Pharmacologically Intolerable salts, which can faiitiany be obtained, for example, as process products 
in the productton of the compounds according to the invention on the industrial scale, are converted 
into the pharmacologtoally tolerable salts by processes known to the person skilled In the art 

It is known to the person skDIed In the art that the compounds according to invention and their salts, if, 
for example, they are isolated in crystalline form, can contain various amounts of solvents. The 
invention therefore also comprises alt solvates and In particular all hydrates of the compounds of the 
formula 1, and also all solvates and in particular all hydrates of the salts of the compounds of the 
formula 1. 
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One embodiment of the Invention (emtsodiment a) relates to compounds of the formula la 




O 



In which R1, R2. R3 and Ar have the meanings given above, and their salts. 

Another embodiment of the Invention (embodiment b) relates to compounds of the fomnula 1 b 




HN^ 

— Ar 



in which R1. R2, R3 and Ar have the meanings gh^en above, and their salts. 

Among the compounds of fbmnula 1. those are to be mentioned particularly, in which 
R1 is hydrogen or*1 -40alkyl. 
R2 Is hydrogen or 1-4C-alkyl, 

R3 is halogen, carboxyl. 1.4C-all«»cycarbonyl, hydroxy-1-40alkyi. 1-4C-eilcoxy-1-4C^kyl. or the 
group -CO-NI^1 1^2, 
where 

R31 is hydrogen, 1-7C-ali(yl, hydroxy-1-4C-alkyl or 1-4C-alicoxy-1-4C-all<yl and 
R32 is hydrogen or 1-70aiicyi, 
or where ' 

R31 and R32 together. Including the nitrogen atom to which both are bonded, are a pynoKdino, 
plperldino, piperazlno. N-1-4C-aikylpIperazino or morphoibio group, 
X is O (oxygen) or NH, 

Ar is a phenyl group substituted in the 2-position by R4 and in the e-po^tlon by R5, 
where 
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R4 is hydrogen, 1-40alkyl, hydroxy-1"4C-alkyl, 1-4C-alkoxy, 1-4C-aIkoxycarbonyl. 
frifluoromethyl. amino, mono-ordi-1-40alkytamlno, 1-4C-all^lcaibonylannino, 1-4C- 
alkoxycarfoonytamino or 1-4C-alkoxy-1-4C-alkoxycarfoonytamino and 
R5 is hydrogen. 1-4C-alkyt or 1-4C-«dkoxy, 
or 

Ar is selected from the group consisting of 4-acetoxyphenyl, 4-doetamklophenyl. 2-methoxy- 
phenyl. 3-methoxyphenyi, 4-methoxyphenyI. 3-benzyfoxyphenyl, 4-benzyIoxyphGnyl. 3- 
benzytoxy^methoxyphenyl, 4-benzyloxy-3-methoxyphenyl. 3.5-fols(trif]uoromethyl)phenyl, 4- 
butoxyphenyl, 2-chlorophenyl, aK^hkHophenyl. 4-chtorophenyl. 2-chloro-G^uorophenyl, 9- 
chloro-4-fluorophenyl, 2-chloro-5-nltrophenyl. 4-chloro-3-n!trophenyi, 3-(4- 
chloropheno)cy)phenyl. 2.4-dtehlorophenyl, 3,4-difluorophenyl. 2,4-dihydroxyphenyl. 
2,6-dlmethoxyphenyi, 3,4-dimethoxy-^hydraxyphenyl. 2,5-dim^lphenyl, 3-ethoxy-4- 
hydroxyphenyl. 2-fluorophGnyl, 4-fIuorophenyl, 4-hydroxyphenyl, 2-hydroxy-5-nitrophenyl. 3- 
methoxy-2-nltrophenyl« 3-nitrophenyl, 2,3,5-trichk)rophenyl, 2,4,6-trihydroxyphenyl, 2,3.4- 
trimethoxyphenyt, 2-hydroxy-1-naphthyl, 2-metho)cy-1-naphthyl. 4~methoxy-1-^aphthyl. 1- 
methyl-2-pyfToly!, 2-pyrrolyl, 3-methyl-2-pyrrolyI, 3.4-dimethyI-2-pyrrolyi, 4-(2- 
methoxycafbonylethyl)-3-methyt-2-pyrrolyl, 5-ethoxycarbonyI-2.4-dimethyl-3-pynx)Iyl, 3,4- 
dibromo-5-methy1>2-{>ynroIyl. 2.6-dlmethyl-1-phenyl-3-pyrroJyl, 5-carboxy-3-ethyl-4-methyl-2- 
pynrotyl. 3.6-dimethyl-2-pynx>lyl, 2,5-dimethyl-H4-tiifluoromethyIphenyl)-3-pyrrolyl. 1-<2,6- 
dlchlor<>-4-trifluorom^hyIphenyl)-2-pynx)lyl, 1-{2-nitrobenzyl)-2-pyn-oIyl. 1-(2-fluorophenyI)-2- 
pyrrolyt, 1-<4-trffluoromethoxyphenyl)-2-pyrrolyl, 1-(2-nltrobenzyl)-2-pyrrolyl, 1-(4- 
ethoxycarfoonyl)-2,5-dimethyl-3-pyn'olyI. 5-chloro-1.3-dimethyl-4-pyrazolyl, 5-chIoro-i-methyI-3- 
trifluoromethyl-4-pyiazolyl, 1-(4-chlortrfaenzyI)-5-pyrazolyl, 1,3-dimethyl-5-(4-chloiphenoxy)-4- 
pyrazolyl. 1-fnethyf-a-trffluomethyl-6-(3-triiluoromethylphenoxy>4-pyFazolyl, 4-metho)^rbonyl- 

1- (2,6-dich!orophenyl)-5-pyrazolyl, 5-aIlyIoxy;1-methyl-3-trifluoromethyl-4-pyrazolyl. 5-chloro-1- 
phenyl-3-trifluoromethyl-4i3yrazolyl, 3,5-dimethyl-1-phenyi-4-imidazoiyl, 4>bromo-1-methyl-5- 
imidazolyl. 2-buty«m!dazolyl, 1-phenyl-1.2,3-trlazol-4irt. 3-lndolyi, 4-lndolyl, 7-indolyl, 5- 
methoxy-3-lndo!yl. 5-benzyIoxy-3-indoJyl. 1-benzyI-3-indolyl. 2-(4<jh!orophenyl)-3-lndoJyl, 7- 
benzyloxy-3-indolyl, 6^enzyloxy-3-indo!yl, 2-methyl-5-nitn>-3-indolyl, 4,5,6,7-letrafluoro-3- 
Indolyl, 1-(3,5-difluorobenzyl)-3-lndoIyl. 1-methyl-2-{4-trifluorophenoxy)-3-indoly!. 1-m6lhyl-2- 
benzimidazoiyl, 5-nitro-2-fiiryi, 5-hydroxymethyl-2-furyl, 2-furyl, 3-furyl, 5-(2-nitro-4- 
trifhiaromethytphenyl>'2-furyl, 4-ethoxycarbonyl-5>methyl-2-furyl. 6-(2-trifluoromGthoxyphenyl)- 

2- furyl. 5-(4-methoxy^2-nitrophenyl>-2-^ryl, 4-bromo-2-furyl, 5-dlmethylamino-2-furyl, 5-bromo- 
2-furyI, 5-sulfo-2-fijryl, 2-benzofuryl, 24hienyl, 3-thlenyl, 3-methyf-2-th!enyI. 4-bromo-2-thlenyl, 
5-bromo-2-thIenyI, 5-nlfro-2-thienyl, 5-methyl-2-t!iienyl, 5-(4-methoxyphenyl)-2-thleny), 4- 
methyl-2-th!enyl. 3-phenoxy-2-thlenyl. 5-carboxy-2-4hienyl, 2,5-dichloro-3-thienyI, 3-methoxy-2- 
thienyt. 2-benzothlenyl. 3-methyl-2-b8nzolh!enyl, 2-bromc>^hloro-3-benzothIenyl, 2-thIazolyl. 
2<unino-4-chtoro-5-thiazotyl, 2.4-dichloro-&-thiazoly}. 2-diethylamlno-5-tiiiazolyl, 3-methyl-4- 
nitro-5-isoxazolyl, 2-pyrldyl. 3-pyridyi. 4-pyridyI, 6-methyl-2-pyrldyl, 3-hydroxy-5-hydroxymethyl- 
2-melhyl-4-pyridyl, 2.6-dlch!oro-4-pyridyl, 3-<:hloro-S-trIfluoromelhyl-2-pyridyl, 4,6-<llmethyl-2- 
pyrldyl. 4-(4-cNorophenyl)-3-pyridyl. 2-chloro-5-methoxycarbonyl-6-methyl-4-phenyi>3-pyiidyI, 
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2-chloro-3-pyridyl, 6-(3-tifIuoromethyIphenoxy)-3-pyridyl, 2-(4-dnlorophenoxy)-3-pyrldyl, 2,4- 
dimethoxy-S-pyrimldlnyl, 2-quInolinyl, 3-qutnoliny), 4-qutnolinyl, 2-<^loro-3-qu!nol!nyl, 2-ch!oro-6- 
methoxy-3H)uinolinyl, 8-hydroxy-2-quinoliiiyl and 4-isoquinolinyl. 
and the salts of these compounds. 

Among the compounds of the fonnula 1, those of the fomnula 1-1 have to be highlighted 



in which 

R1 Is hydrogen or 1-4C-aIkyi. 
R2 IS hydrogen or 1-4C-alkyl, 

1^ is halogen, cariboxyi. 1-4C-aIi<oxycarbonyi. hydroxy-1-4C-aIicyI, 1-4C-ailto)cy-1-4C-ali«yl or the 
group -CO-NR31R32, 
where 

R31 Is hydrogen, 1-7C-alfcyl, hydroxy-1-4C-all<yi or 1-4C-all«»cy-1-40allcyl and 
R32 is hydrogen or 1-7C-aikyi, 
or where 

R31 and R32 together, Includtng the nitrogen atom to which both are bonded, are a pyrrolldino, 

piperidino, plperazino, N-1-40alkytplperazino or morpholino group, 
R4 Is hydrogen. 1-4C-a!l<yl, hydroxy-1-4C-alkyi. 1-4C-alkoxy, 1-4C-allcoxycart>onyi. trifluoromethyi, 

amino, mono- or di-1-4C-a!I«yiamino. 1-4C-ailcylcarbonyiamino, 1-4C-aIlcQxycarfoonylamlno or 1 

40alkoxy-1 -4C-alkoxycarbonylamlno, 
R5 is hydrogen, 1 -4C-alkyt or 1 -4C-all(oxy and 
X is O (oxygen) or NH. 
and the salts of these compounds. 

Compounds of embodiment a to be highlighted are those of formula 1-1. In which 
R1 is hydrogen or 1-4C-aIl(yl, 
R2 is hydrogen or 1-4C-alkyl, 



R2 
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R3 {s halogen, carboxyl, 1-4C-alka)9carbonyl, hydros^l-AC-alkyt. 1-4C-aIla)xy-1-4C-aIkyI or the 
group -CO-NR31 R32, 
where 

R31 is hydrogen. l-TOafkyl, hydrQxy-1-4C-alkyl or 1-4C-aikO)^-1-4C-8llcyl and 
R32 Is hydrogen or 1-7C-alkyl. 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyirolldino. 

piperidino, piperazino. N-1-4C-alkytplperazino or morpholino group, 
R4 is hydrogen. 1-4C-alkyl* hydroxy-1-4C-alkyl, 1-4C-alkoxy, 1-40a1koxycarfoonyl, trifluoromethyl. 

amino, mono- or dl-1-4C-a!kylamino. 1-4C-alI^cartM)nylamlno, 1-4C-alkaxycarbonylaminoor 1- 

4C-aIkoxy-1-4C-alkQ)cycart)onyiamino. 
R5 is hydrogen. 1 -4C-aUcyl or 1 -4C-alia>xy and 
X Is O (oxygen), 
and the salts of these compounds. 

Compounds of embodiment b to be highOghted are those of fbnnula 1-1 , In which 
R1 is hydrogen or 1-4C-atky1, 
R2 is hydrogen or 1-4C-allcyl. 

R3 is halogen, carboxyl. 1-4C>alkoxycarbon^. hydroxy-1-4C-all«yl, 1-4C-aikoxy-1-4C-alKyI or the 
group -CO-NR31R32. 
where 

R31 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-^dky1 or 1-4C-aikoxy^1-4C-aIkyl and 
R32 is hydrogen or 1-7C-aikyI, 
or where 

R31 and R32 together. Including the nitrogen atom to which both are bonded, are a pyirolMIno, 

piperidino, piperazino. N-1-4C-alkylp]perBzino or morpholino group, 
R4 Is hydrogen, 1-4C-alkyl, hydro)^-1-40alkyl, 1-4C-alkoxy, 1-4C-alkoxycaitonyl, trifluoromethyl, 

amino. mono-ordi-1-4C-aikylamlno, 1'4C-alkytearbonylamlno, 1-4C-alkoxyGarbonylamlnoor 1- 

4C-alkoxy-1-4C-alkoxycarbonylamlno, 
R5 is hydrogen, 1-4C>-alkyl or 1-4&alkoxy and 
X IsNH, 

and the salts of these compounds. 

Compounds of the formula 1-1 to be emphasised are those, in which 
R1 is1-4C-aikyl, 
R2 is 1-4C-aikyl, 

R3 Is carboxyl. 1-4C-a!koxycarbonyl, hydroxy-1-«>alkyi, 1-4C-aIkoxy-1-4C-alkyl or the group -CO- 
NR31R32. 
where 

R31 Is hydrogen, 1-7C-alkyl. hydroxy-1-4C^kyl or 1-4C-alkoxy-1-4C-alM and 
R32 is hydrogen or 1 -7C-alkyl, 



wo 2004/074289 



PCT/EP2004/050135 



11 



or where 

R31 and R32 together, including the nitrogen atom to which both ana bonded, are a pyrrolidino, 

plperidlno, piperazino. N-1-4C-dl](ylpfperazlno or morpholino group. 
R4 is hydrogen, 1-4C-a1l<yl, hydroxy-1-4C-aU<yl. 1-4C-alkoxy, 1-4C-aII<oxycarbonyl. trifluoromethyl. 

amino, mono- or d]-1<-4C-a!icylamino, 1-4C-allcylcarfoonytamino, 1-4C-aH«oxycarbonylamlno or 1- 

4C-allcoxy-1-4C-allcoxycarbonyiamino. 
R5 Is hydrogen, 1 -4C-allcyl or 1-4C-a1toxy and 
X is O (oxygen) or NH, 
and the salts of these compounds. 

Preferred compounds of the formula 1-1 are those. In which 
R1 ls1-4C-alkyl. 
R2 is 1-4C-a!lcyl. 

R3 is carboxyl, 1-4C-alkoxycarbony)» hydroxy-1-4C-alkyl. 1-4C-aikoxy-1-4C-all(yl or the group -CO- 
NR31R32. 

where 

R31 is hydrogen, 1-4C-allcyi, hydroxy-1-4C>alM or 1-4C-ali«oxy-1-40a««yI and 
R32 is hydrogen or 1-4C-all<yl, 

R4 is 1-4C-alkyl or 1-40alkytcarbonytamino, 
R5 is1-4C-alkyland 
X is O (oxygen) or NH , 
and their salts. 

Particularly preferred compounds of the formula 1-1 are those, in which 
R1 i8l-4C-al{cyi. 
R2 is 1-4C-allcyl. 

R3 is caiboxyl, 1-4C-alkoxycarbonyl, hydroxy-1-4C-aIkyt, 1-4C-alkoxy-1-4C-alkyl or the group -CO- 
NR31i^2, 

where 

R31 is hydrogen, 1-4C-aIicyl or hydroxy-1-4C-ailcyl and 
R32 is hydrogen or 1-40alicyl, 

R4 is 1-4C-al]cyi, 
R5 is1-4C-a]kyland 
X is O (oxygen) or Nhl, 
and their salts. 

Particularly preferred are the compounds given as final products of formula 1 in the examples, and the 
salts of these compounds. 
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The compounds acoordtng to tha invention can be syntheslsed from corresponding starting 
compounds, for example according to the reaction schemes given bdow. The synthesis is cam'ed out 
in a manner known to the expert, for example as descrilrad in more detail in the following examples. 

According to the invention, the compounds of formula 1 can be prepared as outlined in the reaction 
schemes 1 and 2, whidi lllustiate processes known to the expert and wMch use known starting 
materials. The particular method for the synthesis and reaction sequence of the compounds of formula 
1 fs chosen having regard to the specific nature of the substituents and their positton. One of the 
processes for producing the compounds of fonmuia 1 oon^sts In condensing a 3.5-dlsubstituted 2- 
aminopyrazlne II with an atpha-halocarbonytcompound III (scheme 1). The required 3,5-disubslituted 
2-afnlnopyrazInes II are obtained by a substitution reaction of a 5-substituted 2-amlno-3- 
bromopyrazine I, contair^g any desired siAstituent R3, with ArCH2XH (X s o or NH), anabgously to 
known procedures (see, for example, EP 204285). 
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S<dteme1. 




At ||.X = 0.NH III, Hat = halogen Ar (1) 



Another process (scheme 2) for producing the compounds of fomiula 1 consists in canying out a 
substitufion reaction starting with an appropriate 8Ut)8tituted imidazo[1.2-a]pyrazine (iV or V). it is thus 
possible, for example, starting from compounds of formuta iV, to prepare compounds of fomnula 1 
where R2 = CH2OH (e.g. by Vilsmeier reaction and sulssequent reduction) or where R2 - Br or CI (by 
bromination or chtorination). Further derivatization of compounds of formula 1. where R2 = Br or CI, 
can be accomplished for example by metal-catalysed carbonylation to get compounds of formula 1 
where R2 = alkos^carbonyl or by using the Sonogashira reaction to get compounds of fonnnula 1 where 
R2 = propynyl. A substitution of R3 can be canled out likewise, for ^mple by pailadlum-catatysed 
cart>onylation of compounds V as described In more detail in the examples, if compounds, where R3 = 
-CO-NR31 1^2, are desired, an appropriate derivatization can be performed In a manner known per se 
(conversion of an ester or cartxixyliG acM Into an amide). 
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The following examples serve to illustrate the invention in greater detail without restricting it Likewise, 
further compounds of the formula 1 whose preparation is not descrit>ed expOdfly can be prepared in 
an analogous manner or In a manner familiar per se to the person skilled In the art using customary 
process techniques. The abbreviation min stands for minute(s). h for hour(s). The compounds under 
the scope of fonmula 1 named expressly as examples, and any salts of these compounds, are 
preferred subject matter of the inventton. 
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Examples 

1. 2-Ethyl-€-m6thyl-beiizylamlne 

To a suspension of 10.4 g (275 mmol) of lithium aluminium hydride in 200 ml of dried diethyl ether is 
slowly added a solution of 20.0 g (138 mmol) of 2'ethyt-6-meihyl-benzonitrile in 60 mt of diethyl ether 
at -10 1). After 1 h at 0 and 1 h at room temperature, the reaction mixture Is carefully hydrolyzed 
with 4 mi of water and 4 mi of 6N sodium hydroxide solution. After 2 h at room temperature, 
anhydrous magnesium sulfate is added and the reaction mixture is filtered through Celite. Evaporation 
of the solvent yields 15.5 g (80 %) of the title compound as a colourless oil which is used without 
further purification in the next step. 

2.2^Amino-54>romo-3-(2-efhyl-6-inethyl-benzylamlno)-pyrazlne 

A solution of 1 .26 g (5 mmol) of 2-amino-3,5-dil)romopyrazine (B. Jiang et al., Bhorg. Mod. Ch&nu 
2001, 9, 1149-1154), 1.5 g (10 mmol) of 2-ethyI-6-methyl-benzylamlne and 1.5 ml of triethyiamine In 
3.5 ml of acetonttrile in a sealed tube is irradiated in a microwave-oven for 40 min (temperature 180 
"^C). The crude reaction mixtures of 10 such runs are combined, treated with saturated sodium 
hydrogen carbonate and extracted with ethyl acetate. The organic phase is dried over anhydrous 
magnesium sulfate and evaporated. The residue Is purified by column chromatography on silica gel 
using fight petroleum etherethyl acetate (4:1, v/v). Crystallization from dioxane yields 10.2 g (68 %) of 
the title compound as a oolouriess solid (m.p. 155 *C). 

3. 6-Broino-8-(2-«thyl^methyl49enzylamIno)»2,3-dimethyl4inidazo[1,2-^^ oxalate 

To a suspension of 10.0 g (31 mmol) of 2-amino-5-bromo-3-(2-ethyl-6-methyl-benzyIamIno)-pyrazine 
in 60 ml of dioxane are added 4.9 ml (46.7 mmol) of 3-bromo-2-butanone and the resulting mixture Is 
heated to 100 ''C. After 2 h a fiirfher amount of 4.9 ml (46.7 mmol) of 3-bromo-2-butanone is added 
and the mixture is stirred for 16 h. The mixture is cooled down, diluted with dichloromethane and 
extracted with saturated aqueous sodium hydrogen carbonate. The organic phase Is dried over 
anhydrous magnesium sulfate and evaporated. Purification of the residue by column chromatography 
on sitica gel using Dght petroleum ether/ethyl acetate (4:1, vfv) gives a colouriess oil which is dissolved 
in acetone and treated with a solution of 3.91 g (31 mmol) of oxalic add dihydrate in acetone. The 
prBdpitate is collected and washed vt^th n-heptane to yield 10 g (70 %) of the title compound as a 
colouriess solid (m.p. 163 ''C). 

4. Ethyl 8'<2-«thyl-6Hnethyl4ien2ylamlno)-2,3HlimethyMmIdazo[1,2-4]pyrazlne-6^ 

10.0 g (22 mmol) of 6-bromo-8-(2-ethyl-6-methyl-benzylamino)-2,3-dlmethyHmldazo[1,2-alpyrazine 
oxalate are treated with saturated aqueous sodium hydrogen cartx)nate and extracted with ethyl 
acetate. The organic phase is separated, dried over anhydrous magnesium sulfate and evaporated to 
give 6-bromo-8-(2-6thyl-6-melhy]-benzy!amino)-2,3-dimethyl-imidazo[1,2-d]pyrazine as a colouriess 
oil. The resulting oil thus obtained is dissolved in 80 ml of absolute ethanol and 16 ml of triethyiamine 
and transferred to an autoclave. After addition of 0.5 g (2.2 mmol) of palladlum(ll) acetate and 1 .64 g 
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(6.2 mmol) of trlphenylphosphlne. the reaction mixture Is carbonylated (10 bar carbon monojdde 
pressure, 100 "C) for 14 h. The reaction nibclure Is cooled down, filtered and evaporated to leave an 
orange coloured OH which Is cfissolved In dicMoromethane and extracted with water. The oiganfc 
phase is dried over anhydrous magnesium sulfete and evaporated. Purification of the residue by 
crystallization from ethyl acetate/n-heptane yields 7.2 g (89 %) of the title compound as a colourless 
solid (m.p. 144 'C). 

5. 6-(DlmethylamlnocarbonyI)-8-(2-ethyl-6-methyl-benzyiamtno)- 2,3-dlmefhyl-imldazo[1,2-a]- 
pyrazine 

To a solution of 2.3 g (5.1 mmol) of 0-bromo^2-ethyl-6-methyl-benzylamlno)-2,3-dimethyl- 
iniidazo[1,2-a]pyrazine In 50 ml of dimethylamlne (2M solution in tetrahydrofuran) are added 0.17 g 
(0.76 mmol) of paDadlum(ll) acetate and 0.8 g (3.1 mmol) of trlphenylphosphlne. The mixture Is 
transferred to an autoclave and carbonylated (6 bar carbon monoxide pressure. 120 ""C) for 16 h. The 
reaction mixture Is cooled down, evaporated and the residue dissolved In dichloromethane. The 
organic phase Is extracted wHh saturated aqueous ammonium chloride solution, dried over anhydrous 
magnesium sulfate and evaporated. Purification of the residue by column chromatography on silica 
gel using light petroleum ether/ethyl acetate (1:1, viv) yields 1.22 g (66 %) of the title compound as a 
colourless solid (m.p. 174 ^^C). 

6. 8-(2-Ethyl-G-methyl-benzylamino}-2,3-dlmethyl-lmtdazo[1^-a]pyrazlne-6-carboxylic acid 
To a solution of 4.0 g (10.9 mmol) of ethyl 8-(2-ethyl-6-methyl-benzylamIno)- 2.3-dlmethyl- 
!mIdazo[1,2-a]pyrazine-6-carbQxylate in 40 ml of dioxane are added 8 ml of 2N aqueous sodium 
hydroxide solution. After 1 h at 80 °C, the reaction mixture is evaporated to half of Its volume and the 
pH is adjusted to 6 by the addition of 6N hydrochbric add. The thick precipitate Is collected, washed 
with water and dried In vacuo cmw phosphorus pentoxide to yield 3.52 g (05 %) of the title compound 
as a colourless solid (m.p. 230 *'C). 

7. 8-<2-Ethyl-6Hnethyl-benzylamlno)-6-(pyrrolldinocarbonyl)- 2^-dimethyl-lmidazo[1,2- 
alpyrazine 

To a suspension of 0.5 g (1 .48 mmol) of 8-(2-ethyl-6-methyt-beni^mino)- 2,3-dlm^hyl-imldazo[1,2- 
a]pyrazine-6-carboxyllc add In 10 ml of dIcNoromethane are added 0.7 g (2.2 mmol) of 0-(1H- 
benzotriazoM-yt)-N,N,N'.N'-tetramethyturanium tetrafluoroborate (TBTU). After 30 min 0.5 ml (6 
mmol) of pyrrolidine are added and the mixture is sfirred fbr 7 h. The reaction mixture is extracted with 
2N aqueous sodium hydroxide solution, the organic phase is separated, dried over anhydrous 
magnesium sulfate and evaporated. Purification of the residue by column chromatography on silica 
gel using dichloromethaneAnethanol (20:1, WW and crystallization fiiom ethyl acetate/n-fieptane yields 
0.45 g (78 %) of the title compound as a colourless solid (m.p. 197 "C). 

8.8-K2-Ethyl-6Hnethyl4)8raylamino)-2,3*dlmethyl4midazo[1^-a]pyia^ne-6^^ 
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To a suspension of 1,02 g (3 mmol) of 8-(2-ethyl-6-melhyl-ben2ylamino)- 2,3-d!methyl-lmlda2oI1,2- 
a]pyrazina-6-carboxyiic add in 20 ml of dichloromethane are added 1 .61 g (5 mmol) of 0-(1H- 
benzDlriazol-1-yl)-N.N,N',N'46tramethyluronium tetrafluoroborate (TBTU). After 30 mtn anmonia gas 
is passed over the mixture. After 1 h. a further amount of 1 .0 g (3.1 mmol) of TBTU is added. Stirring 
is continued for 1 h at room temperature and finally 1 h under reflux. The reaction mixture Is extracted 
with 2N aqueous sodium hydroxide solution, the organic phase is separated, dried over anhydrous 
magnesium sulfate and evaporated. Purification of the residue by column chromatography on silica 
get using dlchloromethane/methanol (20:1, vfv) and crystallization from ethyl acetate/h-heptane yields 
0.67 g (66 %) of the title compound as a colourless solid (m.p. 227 ^'C). 

9. 8-(2-Ethyl-6-methyl-beravlamIno)-6-(methylamlnocarfoonyi)- 2,3KilmethyI-imidazo[1^-a]- 
pyrazine 

To a suspension of 1 .02 g (3 mmol) of ©-(2-ethyl-6-metlTyl-benzy!am!no>- 2,3<llmethyl-lmldazoI1^<il- 
pyrazIne-6-carboxyIic acid In 20 ml of dichloromethane are added 1.61 g (5 mmol) of 0-(1f^ 
benzotr1azol-1-yi)-N,N.N\N'-tetramethyluroiuum tetrafluoroborate (TBTU). After 30 min stlnlng at room 
temperature 1 ml (8 mmol) of mettiylamine (8M in ethanol) Is added. After 1 h, a further amount of 0.5 
mi (4 mmol) of methylamine (8M In ethanol) is added and stirring Is continued for 16 h. The reaction 
mixture Is extracted with 2N aqueous sodium hydroxide solution, the organic phase Is separated, dried 
over anhydrous magnesium sulfate and evaporated. Purification of the residue by column 
dvomatography on silica gel using ethyl acetate/light petroleum ether (1:1, v/i^ and crystallization 
from ethyl acetate/n-heptane yields 0.09 g (94 %) of the title compound as a colourless sofid (m.p. 120 
•C). 

10. 8-(2-Ethyl-6-methyI-benzylamino)-6-(2-methoxyethylaminoearbonyI)- 2,3-dImethyt" 
lmldazo[1 ,2-a]pyraztne 

A solution of 1.0 g (2.73 mmol) of ethyl 8-(2-ethyl-6-methyl-ben2ylamlno)- 2.3-dimethyl-imidazo[1,2- 
a]pyrazine-6-carboxyiate in 10 ml of 2-methoxyethylamine is heated under reflux for 20 h. The 
reaction mixture is diluted with water and extracted with dichloromethane. The organic phase is dried 
over anhydrous magnesium sulfate and evaporated. Purification of the residue by column 
chromatography on silica gel using ethyl acetate/light petroleum ether (1:1, v/v) and crystanization 
from dllsopropyl ether ^elds 0.53 g (49 %) of the title compound as a colourless solid (m.p. Ill *C). 

11. 8-(2-Ethyl-6-methyl-bera^lamlno)-6-<2-hydroxyethy!aminocarbonyl)- 2^-dlmethyl- 
lmidazo[1 ,2'«]pyrazlne 

A suspension of 1.1 g (3 mmol) of ethyl 8-(2-ethy1-6-methyI-benzylamlno)- 2,3-dlmethyl-{mldazo[1,2- 
a]pyrazine-6-carboxylate in 10 ml of 2-aminoethanol Is heated to 80 for 30 min. The reaction 
mixture Is <filuted with an additioncd anraunt of 10 ml of 2-amlnoethanol and the temperature is raised 
to 100 ''C. After 1 h, the rsaction mixture is cooled down and the precipitate is collected and washed 
with water. The colourless solid is dried in vacuo over phosphorus pentoxide to yield 1.04 g (91 %) of 
the title compound (m.p. 229 *C). 



wo 2004/074289 



18 



PCT/EP2004/050135 



12. 8-(2-Etliyl-6-methyI-benzylaiiiIno)-6-(hydroxyniethyl). 2,3-dI[nelhy1-imldazo[1,2-a]pyrazlne 
To a suspension of 0^1 g (82 mmol) of lithium aiumlntum hydride in 10 mi of dried tetrahydrafuran is 
slowly added a solution of 1 .0 g (2.7 mmol) of ethyl 8-(2-ethyl-6-methyi-benzylamlno)- 2.3-dlmethyl- 
Imldazo[1,2-a]pyrazine-6-caiboxylate in 20 ml of tetrahydrofuran at 0 ^'C. After 1 h at 0 ''C, the 
reaction mixture is carefully hydrolyzed with 02 ml of water, 0.4 ml of 6N sodium hydrosdde solution 
and 1 ml of water. After 1 h at room temperature, anhydrous magnesium sulfate Is added and the 
reaction mixture is filtered through Cellte. On evaporation of the filtrate, a precipitate is obtained which 
is washed with diethyl ether and dried In vacuo to yield 0.77 g (87 %) of the title compound as a 
coiouriess solid (ntp. 166 ""C). 

13. 8-(2-Ethyl«6-m8tfiyl4ien3^am!no)-6-(niettioxymethyl)- 2,3-dlme1fiyl4mldazo[1,2-a]pyrazine 
hydrochloride 

To a suspension of 0.5 g (1 .54 mmoQ of 8-(2-ethyl>6-methyI-ben2^1amlno)-6-hydroxymethyi-2,3- 
dimethyl-inr^dazo[1,2-a]pyrazine in 5 ml of absolute N.N-dimethyifonnamide are added 0.18 g (4.5 
mmol) of sodium hydride (60 % w/w dispersion in mineral oil) In portions at room temperature. After 
30 min. 0.1 2 ml (1 .95 mmol) of methyllodide are slowly added. After 30 m!n. the reaction mixture is 
carefully hydrolyzed with saturated aqueous sodium hydrogen cart)onate solution and extracted witti 
dichloromethane. The organic phase is dried over anhydrous magnesium sulfate and evaporated. 
Purification of the residue by column chromatography on silica gel using ethyl acetate/light petroleum 
ether (1 :4. Wv) yields 0.1 8 g of a coiouriess <^ which is cHssolved in dichloromethane and treated with 
hydrogen chloride (1 .5M in diethyl ether). Evaporation of all votatOes yields 0.12 g (21 %) of the title 
compound as a coiouriess soHd (m.p. 177 ^^C). 
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Commercial utility 

The compounds of the fomiula 1 and their salts have valuat)le phamtacologlcal properties which mdke 
them commercially utfllzable. In particular, they exhibit marked inhibition of gastric acid secretion and 
an excellent gastric and intestinal protective action in warm-blooded animals, in particular humans. In 
this connection, the compounds accoiding to the invention are distinguished by a high seiecQvi^ of 
action, an advantageous duration of action, a particularty good enteral activity, ttie absence of 
significant side effects and a large tiierapeutic range. 

"Gastric and intestinal protection** in tills connection is understood as meaning the prevention and 
treatment of gastrointestinal diseases, in particular of gastrointestinal inflammatory diseases and 
lesions (such as, for example, tiastric ulcer, peptic ulcer, Including peptic ulcer bleeding, duodenal 
ulcer, gastritis, hyperaddic or medicament-ielated functional dyspepsia), which can be caused, for 
example, by microorganisms (e.g. Helicobacter pylori), bacterial toxins, medicaments (e.g. certain 
antiinflammatories and antirheumatics, such as NSAIDs and COX-inhibitors). chemicals (e.g. etiianol), 
gastric add or stress situations. ''Gastric and intestinal protection" Is understood to indude, according 
to general knowledge, gastroesophageal reflux disease (GERD), ttie symptoms of which indude, but 
are not limited to, hearttium and/or add regurgitation. 

In their excellent properties, the compounds according to tiie invention surprisingly prove to be deariy 
superior to the compounds known from the prior art in various models In which the antiuteerogenic and 
the antisecretory properties are determined. On account of these properties, Uie compounds of the 
formula 1 and their pharmacologically acceptable salts are outstandingly suitable for use in human 
and veterinary medidne. where tiiey are used. In particular, for ttie treatment and/or prophylaxis of 
disorders of the stomach and/or intestina 

A further subject of ttie invention are ttierefora tiie compounds according to the Invention for use in the 
treatment and/or prophylaxis of the abovementioned diseases. 

The invention likewise Indudes the use of ttie compounds according to the invention for the production 
of medicaments which are employed fbr ttie treatment and/or prophylaxis of ttie abovementioned 

The Invention furthenmore indudes the use of ttie compounds according to the invention for the 
treatment and/or prophylaxis of the al^ovementioned diseases. 

A further subject of tiie invention are medicaments which comprise one or more compounds of the 
formula 1 and/or their pharmacologically acceptable salts. 

The medicaments are prepared by processes whidi are known per se and familiar to the person 
skilled in the art As medicaments, the pharmacologteaity active compounds according to tiie invention 
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(s active compounds) are either empioyed as such, or preferably in combination with suitable 
phamiaceutica! auxiliaries or exdplents in the form of tablets, coated tablets, capsules, suppositories, 
patdies (e.g. as TTS), emulsions, suspensions or solutions, tiie active compound content 
advantageously being between 0.1 and 95% and it being possible to obtain a phanmaceuticai 
administration fomn exactly adapted to the active compound and/or to the desired onset and/or 
duration of action (6.g. a sustained-release fbrm or an enteric fonn) by means of the appropriate 
s^ection of the auxiliaries and exdptents. 

The auxiliaries and exdplents which are suitable for the desired pharmaceutical fbmiulations are 
known to the person sidHed In the art on the basis of his/her expert Icnowledge. in addition to solvents, 
gel-forming agents, suppositoiy bases, tablet auxiliaries and other active compound exciplents, it is 
possible to use. for example, antioxidants, dispersants, emutsmera, antlfoams. flavor corrlgents, 
preservatives, solubilizers. colorants or, In particular, pemieation promoters and complexing agents 
(e.g. cydodextrins). 

The active compounds can be administered orally, parenterally or percutaneously. 

In general, it has proven advantageous in human medidne to administer the active compound(s) in 
the case of oral administration in a daily dose of approximately 0.01 to approximately 20, prefdrably 
0.05 to 5, in particular 0.1 to 1.5, mg/kg of body weight, if appropriate in the form of several, 
preferably 1 to 4. Individual doses to acNeve the desired result In tiie case of a parenteral treatment, 
simitar or (in particular in the case of the Intravenous administration of the active compounds), as a 
rule, lower doses can be used. The establishment of the optimal dose and manner of administration of 
the active compounds necessary in each case can easily be carried out tiy any person skilled In the art 
on the basis of his/her expert knowledge. 

If the compounds according to the Invention end/or their salts are to be used for the treatment of the 
abovementloned diseases, ttie pharmaceutical preparations can also contain one or more 
pharmacologically active constituents of otiier groups of medicaments, for example: tranquillizers (for 
example from tiie group of the t>enzodiazepines, for example diazepam), spasmolytics (for example, 
bietamiverine or camylofine), anticholinergics (for example, oxyphencydimlne or phencarfc>amide), 
local anestiietics, (for exampte, tetracaine or procaine), and, if appropriate, also enzymes, vitamins or 
amino adds. 

To be emphasized in tills connection is in particular the combination of tiie compounds according to 
the Invention with phamnaceuticals which Inhibit add secretion, such as, for example. Ha blockers (e.g. 
dmetidine, ranitidine), H*nC ATPase Inhibitors (e.g. omeprazole, pantoprazole), or further wltti so- 
called peripheral anticholinergics (e.g. pirenzepine, telenzepine) and witt) gastrin antagonists witti the 
aim of Increasing the prindpal action In an additive or super-additive sense and/or of eliminating or of 
decreasing Uie side effects, or furtiier the combination with antibaderially active substances (such as, 
for example, cephalosporins, tetracyclines, penidllins. macrolides. nitroimtdazoles or alternatively 
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bismuth salts) for the control of Helicobacter pylori. Suitable antibacterial co-components which may 
be mentioned are, for example, mezlocUlIn, ampiclUIn, amoxloUlln. cefalothln, cefoxitin, cefotaxime, 
Imtpenem, gentamydn, amikacin, erythromycin, ciprofloxacin, metronidazole, clarithromycin, 
azithromycin and combinations thereof (for example clarithromycin * metronidazole). 

In view of their excellent gastric and Intestinal protection action, the compounds of fonnula 1 are 
suited for a free or fixed combination with those medicaments <e.g. certain antiinflammatories and 
antirtieumatics, such as NSAIDs), which are iaiown to have a certain ulcerogenic potency. In addition, 
the compounds of fonmula 1 are suited for a free or fixed combination with motility-modlfying drugs. 
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TKe excellent gastric protecBve actton and the gastric add secretion-inhibiting action of the 
compounds according to the invention can l>e demonstrated in investigations on animal experimental 
models. The compounds according to the invention Investigated in the model mentioned below have 
been provided with numbers which correspond to the numbers of these compounds In the examples. 

Testing of the secretion "inhibiting action on the perfused rat stomach 
In Table A which fDlIows, the Influence of the compounds according to the invention on the 
pentagastrin-sfimulated add secretion of the perftised rat stomach after Intraduodenat administration 
in vivo is shown. 

Table A 



Example 


Dose 


Inhibition of 


No. 


(pmol/icg) 


acM secrsSon 




i.d. 


(%) 


5 


1 


49 


13 


1 


46 



MethodoloflV 

The abdomen of anesthetized rats (CD rat female, 200-250 g; 1.5 g/lcg ijn. urethane) was opened 
after tracheotomy by a median upper alxlominal tndsion and a PVC catheter was fixed transorally In 
the esophagus and another via the pytoms such that the ends of the tubes just projected into the 
gastric tumen. The catheter leading from the pylorus led outward into the right abdominal wail through 
a side opening. 

After thorough rinsing (about 50-100 ml), wann (37^C) physiological NaCI solution was continuously 
passed through ttie stomach (0.5 ml/min, pH 6.8-6.9; Braun-Unita I). The pH (pH meter 632, glass 
electrode EA 147; <|> = 5 mm, Metrohm) and, by titration with a freshly prepared 0.01 N NaOH solution 
to pH 7 (Doslmat 665 Metrohm), the secreted HCI were determined in the effluent in each case 
collected at an Interval of 15 minutes. 

The gastric secretion was stimulated by continuous infusion of 1 liglkg (= 1.65 mt/h) of i.v. 
pentagastrin (left femoral vein) abovX 30 min after the end of the operation (Le. after determination of 
2 preliminary fractions). The substances to be tested were administered intraduodenally In a 2.5 ml/leg 
liquid volume 

60 mIn after the start of the continuous pentagastrin Infusion. 

The body temperature of the animals was leapt at a constant 37.8-38''C by infrared Irradiation and heat 
pads (automatic, stepless control tyy means of a rectal temperature sensor). 



